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Bone tissue engineering scaffold is one of the hotspots in biomaterial research 
fields, which provides a new way to treat bony defects. An ideal bone tissue 
engineering scaffold should possess good biocompatibility, controllable biodegrade 
rate and good machinability for rapid shaping. A three-dimensionally (3D) 
interconnected macroporous structure is crucial to bone tissue engineering materials. 
The scaffolds could provide good conditions for cell growth, differentitaion and 
proliferation and guide tissue regeneration. Hydroxyapatite/β-tricalcium phosphate 
(HA/β –TCP) biphasic calcium phosphate (BCP) are most widely used as bone tissue 
engineering materials due to their excellent biocompatibility and osteoconductive 
properties. When implanted in vivo, the BCP ceramics can form chemical bond with 
bone tissue. BCP porous scaffolds with suitalbe pore sizes and porosity could provide 
a favorable environment for bone ingrowth, increase the contact area between 
material and body fluids. With the development of marine resource, the preparation of 
calcium phosphate ceramics from biogenetic calcium carbonate (CaCO3) has become 
a new researching topic on bone repair materials. In recent years, oyster shells have 
been proven to be biocompatible and bioactive bone grafting materials. However, the 
application of oyster shells in bone tissue engineering scaffold materials is limited by 
their irregular shapes and a less porous structure. 
In the present work, we have newly developed a macroporous calcium phosphate 
bone tissue scaffold from oyster shell waste. HA nano-particles were synthesized via 
hydrothermal conversion of oyster shell powders. BCP porous scaffolds were 
fabricated using polymer replication technique from as-prepared HA nano-particles. 
Finally, BCP/CS porous scaffolds were obtained by freezing and lyophilized the 
porous ceramics scaffolds impregnated with CS solution. We investigated the 
physicochemical and biological properties of the BCP/CS porous scaffolds, and 















main progresses and achievements of this dissertation are outlined as following: 
1. The Crassostrea angulata shell powder was composed of a calcite polymorph. HA 
nano-powders were prepared by the hydrothermal conversion of oyster shell 
powders. The exterior calcite converts to HA through dissolution-recrystallization, 
the interior calcite converts to HA via a solid-state topotactic ion-exchange 
reaction. The physicochemical properties of products were studied using SEM, 
XRD and FTIR analysis. The results showed that the obtained powders were 
plate-like, carbonated and calcium defected HA nano-powders. Higher reaction 
temperature, longer reaction time and higher concentration could promote the 
hydrothermal conversion of calcite into HA. 
2. BCP scaffolds were fabricated using polymer replication technique from 
as-prepared HA nano-particles. The obtained scaffolds had a porosity of 91.4 ± 
1.2% and showed an excellent permeability due to the open macropores (200~500 
µm) and interconnected micropores in macropore walls. The BCP scaffolds 
showed a good ability to form apatite during the simulated body fluid (SBF) 
immersion process. The synthetic scaffolds were found to be non-cytotoxic and 
displayed better biocompatibility than pure HA scaffolds when seeded with 
pre-osteoblasts cells. 
3. BCP/CS porous scaffolds were fabricated through freezing and lyophilized BCP 
porous scaffolds impregnated with CS solution. The results indicated that the 
BCP/CS porous scaffolds had a 3D interconnected macroporous structure and an 
excellent permeability. The porosity and compressive strength of composite 
scaffolds was 76.3~83.4% and 0.46~0.77 MPa, respectively. 
4. The BCP/CS porous scaffolds showed a good ability to form apatite in the 
simulated body fluid (SBF) immersion test.  From the in vitro cell culture, 
BCP/CS porous scaffolds showed good cytocompatibility and could promote the 
proliferation and differentionation of the pre-osteoblast cells. In the animal 
implantation experiment, BCP/CS scaffolds showed some signs of normal 
inflammatory reaction. The composite scaffolds were nontoxic and showed a 
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